D
anish municipalities are currently facing fi nancial problems due to a government-enforced stop on new extra taxes, together with increasing public expenses. This has resulted in tight public budget constraints in recent years. 1 Furthermore, severe fi nancial problems are expected to emerge within the wound care sector in the near future.
Denmark has 98 municipalities; they all lack the effective organisation of wound management within the municipal home-care system. The Danish health-care system is divided into public and private systems, the private only covering approximately 5% of inpatient beds. The quality of health care performed in the two sectors is similar, although waiting times are shorter in the private sector. The current public system is based on a socialist system, where all services are free. In the secondary sector, including hospitals and non-private clinics, all health-care investigations, procedures, drugs and devices are gratis. In the primary sector health care investigations and procedures are free, while different reimbursement policies exist regarding drugs and devices. The degree of reimbursement varies, depending on the politics of a specifi c municipality. No national consensus has yet been achieved.
The municipalities, therefore, are vulnerable to new fi nancial challenges. Indeed, these are already apparent in the wound care sector. At present, the municipalities spend DKK 735m (€99m) per year on wound care (where €1 = DKK 7.45). The reasons for this increase in cost are three-fold:
• A growing number of elderly citizens, • Improved life expectancy • An increase in chronic lifestyle diseases, such as type 2 diabetes mellitus.
The Danish Welfare Commission, formed by the Danish government in 2006, predicts that Denmark's age pyramid will change considerably up until 2020 (Fig 1) . 2 The high birth cohort from 1946-1960 will form the elderly part of the population during this period. This group currently repre-
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sents 22% of the population, but is expected to rise to 26% by 2020. The majority of wounds are found in older people, 3 so it can be expected that the number of wounds will also increase. With an increase in life expectancy, we can expect more wounds requiring more wound-care resources in the municipalities.
In addition to this, an increase in both age-related and lifestyle diseases can be expected as the elderly population grows both in number and lifespan. These diseases will also become a fi nancial burden for the municipalities' health budgets. 1 Furthermore, lifestyle diseases have started to affect the younger generations. One major problem is obesity, which can lead to an increase in the incidence of type 2 diabetes. Diabetic ulcers have been estimated to account for about 6% of the total number of ulcers.
3 This number may, however, be too low and furthermore, the number of diabetic patients in Denmark is expected to double in the next decade. It is estimated that 270,000 Danish citizens currently have type 2 diabetes, and each year the number affected increases by 22-24,000. 4 In particular, those aged 45-59 are being affected.
Over the next decade, Danes are expected to live longer as treatments become steadily more advanced.
The aim of this study is to show that changes in demography, life expectancy and the incidence of type 2 diabetes will signifi cantly increase the cost of wound care in Denmark. Estimating future costs is diffi cult but we will try to point out where costs are heading and the level of costs to be expected.
Material and method
In this study our calculations are solely based on costs incurred at municipality level, which includes nursing homes. If costs were to be calculated at community-level, then hospitalisation, bed-days, amputations and prostheses would also have to be accounted for. Our model would necessarily have to include further cost objects. In Denmark, the current estimated total cost at community level is roughly DKK 3 billion (€376m). 5 To measure any fi nancial consequences stemming from future changes in demography, life expectancy and the incidence of type 2 diabetes, we fi rst calculated the current costs, establishing a benchmark. The method used was a simple activity-based cost model, consisting of two cost objects, three cost drivers and two cost rates. This model was applied to key empirical fi gures retrieved from two national and two international surveys.
The three cost drivers are: • Number of citizens with wounds • Frequency of dressing changes • Time taken to change each dressing.
Average fi gures for these were retrieved from Danish surveys 3, 6 in conjunction with representative UK surveys. 7, 8 These surveys collected empirical data and reached results in a similar way. They are shown in Table 1 . 
Chosen cost objects are the:
• Consumption of community nurses' time • Consumption of dressing materials.
Totals were generated using the two fi gures here, together with the applicable cost rates: an hourly wage rate and the price of wound dressing material per change. All costs have been measured in DKK.
The hourly wage rate is not simply the community nurse's hourly pay rate, but the total cost paid by the employer for one hour of community nursing time within a municipal wound care organisation. This hourly wage rate is DKK 256.94, measured as the median for women in the age range 35+. 9 According to Local Government Denmark (a member organisation for all 98 municipalities), 45% of each hour (27 minutes) is the average time spent face-to-face with the patient. The remaining 55% (33 minutes) is used for other activities such as transport, recording in notes, coordination and lunch breaks.
Wound dressings have been set a mean price of DKK 55 (€7) per change. The calculation is based on a simple arithmetic average between the British and Danish surveys.
Using the 2009 population of 5m, the total cost of wound care to Danish municipalities can be set at DKK 735m (€99) ( Table 2) .
The empirical basis for our calculations is insufficient to establish a sound cost estimate. However, it is suffi cient for a conservative calculation based on two cost objects.
Other cost objects, including pressure ulcer prevention strategies, risk scoring and biopsy could have been included, and may have reduced the overall costs. Indirect costs such as home care scoring and rehabilitation have not been included, but would certainly increase the number of working hours performed (e) and thus the total cost estimate if they had been.
Results

Financial effects of a changing demography
Projection of the Danish population from 2009-2020 reveals a signifi cant increase in and a change in the composition of the older part of the population. The number of senior citizens will increase by an average 22,764 per year. 10 In 2005, the Copenhagen study illustrated that 82% of all wounds are in people aged 60 to 100+. Using the table of wound frequencies from this study (Table 3) and applying it to the projected 2020 population gives us a cost estimate. Indeed, a changing demography will have a huge impact on health budgets. The overall cost estimate is obtained using the formulae in Table 2 , which generate a total cost for each year. 2009 serves as our baseline. In 2009, an additional cost of DKK 9m (€1m) will be incurred, due to changes in demography. The accumulating costs grow rapidly, and by 2020 an extra DKK 173m (€23m) is predicted.
Obviously, this calculation does not cover all of the extra costs. Attention must also be paid to consequential costs: for instance, as the older part of the population grows, so too will the prevalence of problematic, non-healing wounds. 11 In 2008, the Danish Government pledged to improve its citizens' life expectancy by at least three years over the course of the next decade.
12 In 2009, a government commission developed an action plan, primarily based on improved treatments and healthier lifestyles. The government has predicted that Danish life expectancy will be at the same level as in other Nordic countries by 2020.
The fi nancial impact of this scenario is dependent on the number of extra years of life that the 60-100+ group is able to collect during the period 2009-2020.
The Nordic countries of Sweden, Norway and Finland have been chosen as our benchmark. All are expected to experience a steady upwards drift in life expectancy, which must be accounted for.
Two calculation steps have been followed: • Step 1: a simple linear regression model is constructed, using OECD data pooled from 1995 to 2006.
• Step 2: this model is then used to project the development in life expectancy, both for Denmark and the other Nordic countries for 2009-2020.
As seen in Table 4 , the other Nordic countries are performing much better than Denmark, and the gap appears to be widening. For example, in 2006 life expectancy for a 65-year-old Danish man was only 1.2 years lower. However, this age gap is expected to more than double by 2020, to 2.7 years. A lower growth rate in the improvement of life expectancy is predicted for both men and women.
In order to reach an equal level by 2020, Denmark must not only overcome its lower dynamic growth rate, but it must also achieve a high enough growth rate to catch up with the other Nordic countries. Table 4 shows that the compound growth rate must be 0.31 for men and 0.32 for women.
Based on these two growth rates, the number of extra years of life can be calculated using formulae (I) and (II) in Fig 2. From these calculations, we can expect 40,060 (18,795 + 21,265) more elderly people by 2020 (Table 5 ). This is equivalent to 163,889 people, as the demography composition factor is 4.0911. In terms of fi nancial impact, this corresponds to DKK 22.0m (€3.0m) ( Table 2) . Thus, on average, the increased cost will be DKK 1.8m per year (€0.2m). This result seems insignifi cant in terms of fi nancial challenges to the municipalities, but nevertheless it is important that we include it.
Financial effects of type 2 diabetes
Lifestyle diseases such as obesity and type 2 diabetes are signifi cant players in Denmark, as in many other western countries. 13 At present, about 230,000 Danes have type 2 diabetes. If the trend continues, we can expect about 625,000 Danes to have the diagnosis by 2025. 4 This is an increase of more than 70% within one generation, as forecast by the Juvenile Diabetes Research Foundation in Denmark (JDRF). According to JDRF, 8-15% of these patients will suffer wounds at some point during their lives. Unless these developments change, 23,235 more citizens will be diagnosed with type 2 diabetes each year. By 2020, the accumulated number will be 278,820. Clearly, type 2 diabetes will have an impact on public health budgets. Our calculation of the fi nancial effects rests on the following assumptions:
• As many as 97% of all complications of type 2 diabetes relate to older patients: >31% 40-65 years, >66% 60-100+ years 14 • As a representative, our 'typical' person with type 2 diabetes is a 65-year-old woman living in 2014, with a life expectancy of 19.75 years (Fig 3) • A lifetime-incidence rate of 8% is used, since no trustworthy point prevalence rate was found • Purely arbitrarily, we have estimated that there are 1,859 wounds (8% of 23,235) and that these are distributed equally over the 19.75 years, giving an incidence of 94.2 wounds per year. However, this incidence rate has been replicated 12 times, due to the number of years in the period. All in all, type 2 diabetes mellitus yields 1,129 wounds (94.2 x 12).
Using the formulae in Table 2 , we estimate that the costs of wound care will increase by an extra DKK 47m per year (€6m). The total extra cost over the period 2009-2020 will be DKK 563m (€76m). This is a rather conservative calculation.
Discussion
Over the next 10 years, the fi nancial challenges to wound care and management can be summarised thus:
• The rapidly changing demography will increase costs by an accumulated DKK 173m (€23m) • An improvement in life expectancy will increase costs by an accumulated DKK 22m (€3m)
• Lifestyle diseases such as type 2 diabetes mellitus will increase costs by a total of DKK 563m (€76m).
The main cost object in wound management and care is nursing time. The only way to minimise time consumption is to control the cost-drivers. This will only be possible by optimising prevention, diagnosis and treatment of wounds, reducing both the number of citizens with wounds and the number of wounds per patient. Optimal management condi- If current treatment policies continue, the fi nancial burden on the municipalities will increase from DKK 56m (€8m) in 2009, to DKK 224m (€30m) in 2020 (Fig 4) . Health budgets are under pressure and some municipalities may not be able to overcome this challenge.
In 2008, a project conducted in the municipality of Aalborg NV documented that the implementation of best practice guidelines in wound therapy decreased the number of wounds by 31%.
15 Evidence-based guidelines are a cost-effective tool for gaining control over cost objects and the underlying cost drivers. A crucial point is, that these guidelines were implemented at both the tactical level and the operating level within the wound care organisation.
On a national scale, there is the potential for a fi nancial gain of DKK 228m (€31m) each year in health-care expenses (31% of DKK 735m). If the municipalities continue on course, they can expect a total accumulated loss of DKK 1.5 billion (€206m) by 2020. In addition to fi nancial losses, we must not overlook social losses, in terms of quality of life.
We believe that overcoming the fi nancial threat posed by demographic factors, life expectancy and type 2 diabetes could be fi nanced for almost nothing. All municipalities need to be united in a national strategy, sharing the same wound management principles. Such a strategy is not yet in place.
A simple scenario illustrates that if a national wound management strategy had been implemented in 2009, and was gradually and conservatively enforced over a seven-year period, a fi nancial gain of DKK 228m (€31m) would be achieved by 2016. This scenario is replicated in Table 6 and a graphical representation is presented in Fig 5 . Adopting individual wound management strategies in the 98 municipalities may not be possible. Not every municipality has the capacity to develop and maintain a wound management initiative based on evidence and best practice. However, a national strategy is paramount if future fi nancial burdens are to be overcome. Such a strategy will take time to enforce. Public reforms are not achieved overnight, but take years to successfully implement. In this scenario, a conservative fi gure of seven years has been chosen.
The call for a national strategy usually comes from either politicians or institutions but in the case of wound management, it might also come from patients and other citizens. Apart from the obvious pain and discomfort, wounds disable people's social lives and functionality. 16, 17 Municipalities will have to defi ne and introduce a set of best practice guidelines, which must be acceptable to the population if they hope to gain the support of citizens. In the near future, we might expect a 'consumer attitude' among patients seeking the best treatment options. Municipalities must therefore be prepared to operate in a 'market setting', in which patients seek out the best quality institutions, regardless of whether they are public or private.
This market-orientation development has been ongoing for the last 15-20 years and is often referred to as new public management (NPM). 18 The NPM concept has dominated the Danish government's attempts to reform and modernise the public sector 19 and the Danish health-care sector has been signifi cantly affected. NPM is an economic paradigm directed towards the public sector focusing on efficiency and adaptation of principles of management from the private sector. It has been adopted in all western countries, although the same direction has not always been followed.
20
In the future, a similar scenario is to be expected in other western European countries that face similar problems as Denmark. The Danish health-care system is special in some structural ways as earlier described, but the development of cost for treatment procedures and wound devices will probably be similar for all the countries in Europe.
Conclusion
Major fi nancial challenges in wound care will emerge in Denmark in the period 2009-2020. A similar scenario is to be expected in other western European countries. This study presents an empirical model that calculates the economic consequences of future challenges such as demography, lifestyle and type 2 diabetes. Our fi ndings suggest that Danish municipalities will have to make a choice between either continuing their normal practice, which will most likely lead to further budgetary constraints, or changing direction and developing and implementing a national strategy for wound therapy. Our estimates show that the fi nancial gain from such a strategy can almost offset the future fi nancial burden.
The responsibility for developing a national strategy should be a priority for both municipalities and the national health authorities in Denmark and in other European countries. ■
